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STANDARD CONDITIONS - TERMS OF SALE

Orders are subject to the approval of Sweet Manufacturing Company in writing at Springfield, Ohio, U.S.A., or by shipment
of goods. All orders are considered firm contracts. Shipping dates are only our estimate based upon time required for
production, and we shall not be liable for any claims for delays beyond our control, nor shall we accept cancellations or
suspensions unless agreed upon, at the same time protecting us against loss caused by such cancellation or suspension.

The title and right to possession of the goods covered by order shall remain with Sweet Manufacturing Company until
complete and final payment therefore shall have been paid to Sweet Manufacturing Company in cash, including any
interest or other auxiliary charges provided for. All goods covered by order will be considered as personal property until
completely paid for, regardless of mechanical attachment to real estate.

No material shall be returned without our authorization. Where written consent of Sweet Manufacturing Company is
given for the return of unused goods, the purchaser will pay a minimum handling charge of fifteen percent (15%) of the
original purchase price of the goods returned.

WARRANTY - All items manufactured by Sweet Manufacturing Company are warranted against defects in material or
workmanship for one (1) year from the date of shipment (but not against damage caused by accident, abuse, or faulty
installation). Sweet Manufacturing Company will replace free of charge (F.0.B. point of supply), all such defective parts if
returned to the factory, charges prepaid. All items manufactured by others and resold by Sweet Manufacturing Company
are warranted to the full extent of the warranties furnished by such original manufacturer. No allowances will be made
for repairs, alterations or changes unless specifically authorized by us. There are no other warranties, expressed or
implied, other than title, freedom from liens, and against patent infringement. SELLER MAKES NO WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

LIMITATION OF LIABILITY - Liability of Sweet Manufacturing Company to the purchaser for damages arising out of
the manufacture, sale, delivery, use or resale of the equipment, whether based on warranty, contracts, negligence, or
otherwise, shall be limited to and shall not exceed the cost of the repair or replacement of defective part or parts. Upon
expiration of the warranty, all such liabilities shall terminate. Sweet Manufacturing Company shall not be liable to the
purchaser or user for loss of anticipated profits, loss by reason of plant shutdown, non-operation, increased expenses of
operation of other equipment, or other consequential loss or damage of any nature arising from any cause whatsoever
by reason of the manufacture, sale, delivery, use, or resale of the equipment covered by this order or contract.

A minimum charge of Fifty Dollars ($50.00) net, exclusive of transporation charges, will be made on all orders, unless
otherwise noted on invoice for the value of such material as less than this amount.

All prices are F.0.B. Springfield, Ohio, U.S.A., unless otherwise agreed. Additional charges may be made for special
handling, extra packing, or unusual services. Open account terms will be extended subject to approval of our Credit
Department. Any federal or state taxes, sales, use, or other taxes will be added to invoice when and if assessed. All
prices are subject to change without notice.

Sweet Manufacturing Company

P. O Box 1086
2000 E. Leffel Lane Phone: 937-325-1511
Springfield, OH 45501 E-mail: sales@sweetmfg.com
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INTRODUCTION

The purpose of this Owner’s Manual is to advise and instruct owners of Enclosed Belt Conveyors and accessories
in the recommended installation, operation and maintenance of the equipment. You have purchased a product
which has been manufactured with utmost care and the finest materials, reflecting many years of engineering
knowledge.

You now have the task of installing your equipment, either by yourself, under your supervision, or by hiring the
work done. Regardless of who does the installation, this manual is designed for you. The instructions and drawings
give a step-by-step method of recommended installation procedures. Methods will vary among millwrights, but if
you are not sure which is best, we suggest that you follow instructions in this manual.

The following information will aid you in the installation and operation of your new Enclosed Belt Conveyor. To
ensure long life and trouble-free operation, you should read these instructions and provide regular, periodic
maintenance. IT IS THE INSTALLER’S RESPONSIBILITY TO BE AWARE OF AND COMPLY WITH ALL FEDERAL, STATE
AND SAFETY CODES, BUT NOT BE LIMITED TO SAFETY AND ELECTRICAL CODES.

CHECK & INSPECT YOUR ORDER

Each order or shipment is double checked before leaving the factory. All parts, pieces and components are listed
item by item on our packing list, which accompanies each order. The number and description of each item, package,
container, skid, etc., is listed on the bill of lading. IN SIGNING THE BILL OF LADING, THE CARRIER ASSUMES FULL
RESPONSIBILITY FOR SAFE DELIVERY OF ALL GOODS TO DESTINATION IN THE SAME ORDER A CARRIER WAS
TENDERED BY THE SHIPPER. In the event of damage or shortage, have the transportation company note the
same on the freight bill. You should then file claim against the carrier for such loss and/or damage.

You will find a packing list attached to one of the items in the shipment. Check each item against the list. Check
by description, specification, quantity, count, etc. Should there be any discrepancies, notify us immediately. If an
order or shipment includes more than one Enclosed Belt Conveyor, the parts for each conveyor will be keyed or
marked on the packing list for easy identification.

Small parts and items such as bolts, washers, bushings and keys are just as important to an installation as the
larger parts. Make sure these are located and checked before disposing of any containers or packing. We cannot
be responsible for loss of items that are listed and included on our packing list.

Should there be some delay between the time an order is received and the ensuing installation, store parts in a
protected area so they may be easily located and identified. RETAIN PACKING LISTS FOR THIS REASON, AS WELL
AS FOR FUTURE PARTS REFERENCE.



MODEL IDENTIFICATION

Use the charts below to identify the "EBC" model:
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CAPACITY
Belt 300 350 400 450 500 550 600 650 700
BPH 5598 6531 7464 8396 9329 10262 11195 12128 13061
24> TPH 167 195 223 251 279 307 334 362 390
MTPH 152 177 202 228 253 278 303 329 354
BPH 3838 10311 11783 13256 14729 16202 17675 19148 20621
30°  TPH 264 308 352 396 440 484 528 572 616
MTPH 240 279 319 359 399 439 479 519 559
BPH 13943 16267 18591 20915 23239 25563 27887 30211 32535
36  TPH 416 486 555 625 694 763 833 902 972
MTPH 378 441 504 567 630 693 756 819 882
BPH 18341 21397 24454 27511 30568 33624 36681 39738 42795
42 TPH 548 639 730 822 913 1004 1096 1187 1278
MTPH 497 580 663 746 328 911 994 1077 1160
BPH 22709 26494 30278 34063 37848 41633 45417 49202 52987
48”  TPH 678 791 904 1017 1130 1243 1356 1470 1583
MTPH 615 718 821 923 1026 1128 1231 1334 1436
BPH 27323 31877 36430 40984 45538 50092 54646 59199 63753
54” TPH 816 952 1088 1224 1360 1496 1632 1768 1904
MTPH 741 864 987 1111 1234 1358 1481 1604 1728
BPH 30997 36163 41329 46495 51661 56827 61993 67159 72326
60  TPH 926 1080 1234 1389 1543 1697 1852 2006 2160
MTPH 840 980 1120 1260 1400 1540 1680 1820 1960
**Based on 48 pcf material @ 10° surcharge angle
DIMENSIONS
Belt A B C D E F
247 167[406] 107 [254] 447[1118] 347[864] 327[813] 467 [1168]
307 207[508] 13.57[343] 50”[1270] 40”[1016] 387[965] 52" [1321]
36" 247[610] 18.57[470] 567 [1422] 44”[1118] 447 [1118] 58”[1473]
427 287 [711]  21.57[546] 627 [1575] 507 [1270] 507 [1270] 647 [1626]
487 327[813] 23”7 [584] 69”[1753] 58”[1473] 577[1448] 717 [1803]
547 367[914] 24.57[622] 757[1905] 647 [1626] 637 [1600] 777 [1956]
607 367[914] 30" [762] 817[2057] 70”[1778] 69”[1753] 83" [2108]

* Based on 24” take-up. Dimensions to the nearest 1/2” - [ ] denotes dimensions in millimeters



Only proper installation can offer the performance intended by the manufacturer. Therefore, a good installation
should be of prime concern to the customer and to the construction firm responsible for the same. AMANUFACTURER
CANNOT BE RESPONSIBLE FOR THE INSTALLATION OF A CONVEYOR. The suggestions and information contained
herein are offered solely as a convenience, for we assume no liability for installation, either expressed or implied.

When an Enclosed Belt Conveyor is used in conjunction with other conveyors or equipment, provisions must be
made for clearances to allow for drive assemblies, discharges, chutes, etc., on all of the equipment. Also, enough
clearance should be provided to allow for proper maintenance of equipment after it has been installed. Additionally,
better results are achieved if the load dropped on to the belt is traveling in the same direction as the belt itself.
Thought given to such matters prior to installation can prevent later problems in the flow plan and avoid possible
“pbottlenecks.”

TROUGH INSTALLATION

The desired length of the conveyor is achieved through a combination of head, trough, take-up, and tail sections.
Lay out the unit as it will be installed, including the head, take-up, and tail sections which arrive fully assembled
from the factory. When possible, make the final 45 degree trough section before the head a 5’ or 10’ section.
Sweet EBC troughs are available in foot increments from 3’ to 10’ sections. Do not lift trough lengths greater than
30'. Troughs cannot be lifted from the bottom as monobolts protrude through the bottom. The installed conveyor
should be supported every 10'.

The trough sections are assembled at the factory. However, care must be taken when bolting the troughs together
to ensure the bottom liners are aligned properly, and trough sections are square and level. Installer should leave
at least 10” from the floor to the bottom of the conveyor to allow space for bottom liner replacement.

WARNING: If height mismatches occur in the bottom liners, it will create a catch point for the belt splice
and cause premature wear of the splice, a decrease in conveyor performance, and excessive noise.

The conveyor is assembled by bolting adjacent side and bottom end flanges together using 3/8” x 1” bolts and nuts
(see Figure 1). Ensure that the triangles on the top flanges point towards the head (see Figure 2).

Figure 1:
Trough Splice

SEE FIGURE 27
Connection !




Apply silicone caulk to all flanges prior to
assembly of the trough sections. Loosely install Figure 2:

the connecting hardware. It is recommended that a Trough Install - TRIANGLES POINT
taut line be used to ensure that conveyor sections Direction TOWARDS HEAD
are properly squared. As stated earlier, exercise care
to ensure that the inside trough bottom liners are
aligned. Adjust as necessary. Once the conveyor is
alighed and square, tighten connecting hardware. {:: 4::]

Trough covers should be installed after the belt is
tensioned and tracked correctly. They are designed
with one permanently sealed splice attached which E
belongs on the tail side of the cover. As such, the
covers should be installed from the tail end towards
the head end (see Figure 3).

Figure 3:
Cover Installation

CAULE ALL
CONNECTIONS

Trough covers are available in up to 5’ sections. Assemble covers using 3/8” x 1” bolts and nuts. Apply silicone
caulk to all cover flanges and splices prior to assembly.

Recheck all hardware for proper tightness, including bearing bolts, bearing set screws, tapered bushings, etc. These
are tightened when they leave the factory; however, during shipment some hardware may have become loose.

_  n



HEAD INSTALLATION

The head assembly must be properly supported
in such a way that there is no vertical or
horizontal displacement. Any required support
structure can be attached to the lower head
frame flanges, or to the vertical head bearing
mounting plates (see Figure 4). Ensure proper
support for drive side of head due to the added
weight from drive components.

TAIL/TAKE-UP INSTALLATION

Figure 4:

Head Support Locations

HEAD BEARING
MOUNTING PLATES

o

LOWER HEAD
FRAME FLA I~~IL"3ES—‘IlII

The tail and take-up assemblies must be properly supported in such a way that there is no vertical or horizontal
displacement. A support tube attached to the bottom of the tail is provided for this purpose. Support adapters
can be provided to interface with a support structure provided by the customer/installer (see Figure 5). Ensure
that the tail cleanout door has clearance to swing freely for maintenance purposes.

Figure 5:
Tail Support
Examples

AMNGLES BY OTHERS—

J
TUBING BY OTHERS—




Prior to installing the belt, the tail
cleanout door should be opened,
and the tail pulley cover should be
removed. Removing the tail cover will
provide additional access as needed
as well (see Figure 6).

Figure 6:

Tail Service Panels

TAIL COVER

SUPPORT
TUBE——
T \—PULLEY COVER

CLEANOUT DOOR—

BELT INSTALLATION

Before beginning, read and understand the belt splice instructions included with the splice kit (also included in
Appendix A). Take width measurements at various points along the length of the belt to ensure a consistent width
has been provided. A belt with inconsistent width will not track properly.

Belts with outside covers of different thicknesses should be installed with the thinner cover to the inside. The
conveyed material will ride on the thicker cover. It is recommended to recess the splice fasteners when using a
belt with an outside cover thickness greater than 1/167, leaving a minimum of 1/16” of cover (i.e. for a 3/16”
cover belt, remove 1/8” of belt cover prior to splicing, leaving 1/16” of cover remaining).

Ensure that the bottom liner is dry and free of debris. Once the bottom liner is clean, a thin layer of dry flour, dry
grain dust, or absorbent can be applied to the bottom liner to reduce the friction between the belt and bottom
liner, making pulling the belt easier.

Fully retract the take-up section to its minimum position (see Figure 7).

Figure 7:
Tail and Take-Up
Retracted




BELT INSTALLATION CONTINUED

Pull the belt over the top of the head snub Figure 8:
pulley, through the bottom of the conveyor, Belt Path
around the tail pulley, and back toward the
head pulley. Ensure that the belt goes over
the top of the snub pulley in the head (see
Figure 8).

Pull the belt from the tail to the center
of one of the 45 degree idler trough
sections. Place a 2” X 12” wood board
(notincluded) across the top flanges of the
trough section, and lay the belt end on top )
of the board. Fixthe belt end to the board. ol

Wrap the opposite end of the belt around
the head pulley and place it on top of the

wood board (see Figure 9). BELT PATH—
To reserve take-up length for tensioning, the
Figure 9: belt should be pulled as tight as possible
Belt Cut Length while still being able to install the splice.
LOCATION Mark the desired cut location on both ends

ON BOTH

ENDS of the belt.

BELT EMD
FROM HEAD

It is of the utmost importance that the ends
of the belt are cut square. One method of
- squaring the belt ends is outlined below (see
WOOD BOARD Figure 10).

BELT EMD
FROM TAIL

1.) Measure the belt width at five loca-

)
, I | T . tions, one foot apart, around the desired cut
fooo __‘ — E [E] m LE m LE. I and mark the belt at half the width measured
) ) ) _E@_) - - - - i
c‘ﬂ

E@ ateach location. Draw a straight line through
E— the five marked centers. This will serve as
the average centerline.

Figure 10:
_ Belt Squaring \’1) (2) (3)
2.) Use asquare to mark the cut line Procedure i
_ ) ~—— AVERAGE G T AVERAGE ¢
perpendicular to the average center line at the D VS ity gy
desired location. Cut along the marked line. N | B Jo =
1/2 X BW — ‘\_‘ '
s . | \ /
3.) Check that the belt cut is square by Y
marking the edge of the belt at a distance . - \‘-\ /
0" 1 5
of five feet from the cut end. Measure the (4] SPACES | _ 50 /1N .
diagonal lengths from the marks to the op- alierat ol T J : PR
posite corner on the cut end. The diagonal f ' [ / \
measurements will be equal if the belt is cut | | / c’f - \D
square. S __| / -~ IF AD = BC, THE BELT
= B —DESIRED CUT HAS BEEN SUCCESSFULLY
MARK CUT SQUARE.

7 I E——



Once both ends of the belt are square and cut to length, splice the belt following the instructions with the mechani-
cal splices included with your conveyor (see Appendix A), recessing fasteners when applicable. Finish by grinding
the leading edges of the splice fasteners as smooth to the belt surface as possible.

NOTE: Instead of using mechanical splices, you may have the belt splice vulcanized by an outside firm. Vulcanizing
is a process that makes a smooth splice by melting the two ends of the belt together.

LOAD SKIRT ASSEMBLY

Figure 11: The purpose of the EBC load skirt assembly is to allow the
Load Skirt D.etail incoming material to settle in the center of the belt once it is
e loaded. A deflector plate deflects material toward the center

of the belt, while an adjustable rubber skirting seal prevents
.\5 material spillage (see Figure 11).
\\—CRDSS

=N | SUPPORT
II I| s
I\ T

=

"i'f‘n'u'
L\ DEFLECTOR

RUBBER k|| \ / PLATE

SEAL I
\

3
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When properly adjusted, the rubber skirting should retain light
contact with the belt, minimizing friction while sealing the
material on the belt. Hand pressure under the rubber should
be adequate to flex the rubber. Excessive pressure will wear
grooves in the belt cover and must be avoided.

Conveyors that utilize multiple inlets may require continuous
load skirting. The settled material width may end up wider
than the additional load skirt’s width. In this case, material
would be disrupted by the load skirt assembly sides when
entering the load skirt, causing spillage.

When a conveyor with multiple inlets does not require continu-
ous load skirting, the load skirt assemblies should be adjusted

as far forward as possible while maintaining a cross support behind the inlet assembly. This will allow the mate-
rial the maximum amount of distance to settle before exiting the load skirt area (see Figure 12).

Figure 12:
Load Skirt INCORRECT
Position LOCATION,

MOVE FORWARD

FIELD DRILL
(L:OO(?E%%TN ) FOR SUPPORT
| IF REQUIRED

The load skirt assembly should be located & installed prior to the inlet assembly. This will require careful consid-
eration as to where the inlet assembly will be installed so that the load skirt is in the correct location relative to
the inlet assembly.

S ——————.,.8



INLET ASSEMBLY

The purpose of the EBC inlet assembly is to direct incoming material in the direction of belt movement, while
centering the material on the belt. Incoming material speed should match the belt speed as closely as possible to
reduce belt wear and motor horsepower requirements.

Figure 13: i

—

Offset Loading #» =

WARNING: Off-center loading will cause added wear to
idlers, shafts, and the belt. Off-center loading will also
cause belt tracking issues, and increased chance for
spillage (see Figure 13).

An inlet assembly can be installed at any location along the
length of the conveyor, but should always be accompanied by
a trough load section, and a load skirt assembly. Inlet loca-
tions not situated at the rear or front 5’ of a trough section will
require that covers be field cut and may require that mount-
ing holes be field drilled. Follow these steps to field cut covers
(see Figure 14).

k L w L

L4

—MARK & CUT END

= -l L] L]

Figure 14:
Inlet Cover Modifications
@
LOCATE INMLET Fapn
@3 @

PLACE REMAINDER OF
CUT COVER & ATTACH
SPLICE COVER

AT
@ o a a a
ﬁ L] o
|
) l 0
o ] o o ] o d
: h e & h © ’
o o o o
" | @ pn .
& B & a

L] a

1) Locate the inlet assembly at the desired location.

2) Place a full cover section on the head side of the inlet assembly. Mark the cut location at the end of the trough.
3) Cut the cover. Take care to cut the cover straight and square, as both parts of the cut cover will be used.

4) Place the remainder of the cut cover on the tail side of the inlet assembly (the inlet assembly may need lifted to
do this). Make sure the cut end is on the inlet assembly side, this will save some drilling of holes. Caulk and fasten
splice cover with provided self-tapping hardware. Be sure the center of the splice cover is in line with the end of the

trough section.
5) Drill holes in trough sides to match cover holes as required.




The inlet assembly closest to the take-up includes a base assembly to close off the rear of the skirting so that ma-
terial does not roll back into the take-up section. Clearance around the bottom of the base assembly is intentional,
and allows reclaimed material from the tail to pass. The base assembly should be installed on the inlet assembly
prior to installing the inlet assembly.

BELT TENSIONING

The purpose of the take-up is: to establish

and preferably maintain a pre-determined | Figure 18: | ~qcen eacH APPLY GREASE
i . Take-Up Prep

tension in the belt; to remove the accu- LOCKING COLLAR OR MOTOR OIL

mulation of slack in the belt at startup or TO EACH WASHER

during momentary overloads; to provide & NUT

sufficient reserve belt length to enable

re-splicing if necessary; and to provide a
means by which to square the tail pulley h
with the conveyor centerline. o =

=

Before adjusting the screw take-ups, loos-
en the locking collar on each take-up rod. “ :
Apply a small amount of grease or motor Ak : @
oil to the washer and nut (see Figure 15). | dif g H

L " - L i

Prior to adjusting the screw take-ups, * RS

make two marks on each edge of the
carrying side belt, 100” apart. Screw take-ups should be adjusted alternately and evenly so that the take-up sec-
tion doesn’t bind. Ensure that the tail pulley remains square to the conveyor. Once the original 100” edge marks
measure 100.5” on both edges of the belt, the belt will be adequately tensioned. Do not over tighten as too much
tension may cause premature wear to all conveyor components, including the belt and bearings. Retighten the
locking collars on each take-up rod.

GUIDE ROLL INSTALLATION

Your conveyor may have been supplied with a set, or sets, of guide rolls. These rolls will not aid in tracking the belt,
but will help to limit damage due to a misaligned belt. The rolls limit how far up an idler the belt can climb. Guide
roll sets should be located approximately 50’ from the head and 50’ from the tail if two or more sets are supplied.
Additional guide roll sets should be spaced evenly. A plate is provided to mount to the outside of the trough to
mark the location of the guide rolls for maintenance checks (see Figure 16).

Figure 16:
Belt Guide Rolls LOCATION

FLATE [FOR
MAA INTENP. MNCE)

USE EXISTING
HARDWARE <\EI:IS




HEAD BELT SCRAPER ADJUSTMENT

Once the belt is installed, the head belt scraper tension must be adjusted. The headbox can be unbolted and slid
open (see Figure 17). Place one set of hardware in the headbox slots nearest the split for safety. You now have
access to the belt scraper. Loosen both sets of scraper set screws on the outside of the conveyor (see Figure 18).

Figure 17: y s :
Headbox Opening & i 1“%.%
5 ‘.; e ;
_,;',: - } + , . i % i
sj __.{::,\_._ ¥ #{4- ’ o
v e o A 'I . 5
e /g ol
Figure 18: ] Starting with the scraper blade lightly touching the belt, use

a pipe wrench to rotate the scraper pole one-eighth turn (45
degrees) towards the head pulley, then tighten both sets of
set screws on the outside of the conveyor (see Figure 19).
Ensure all other bolts on the scraper assembly are properly
tightened. The blade will now self-adjust as it wears down
throughout the usable life of the scraper blade. It is typical
to hear a knocking noise as the blade scrapes over the belt
splice.

Head Scraper
Set Screws

Figure 19:
Head Scraper Tension

DRIVE INSTALLATION

A typical drive assembly includes a shaft mounted gear reducer, a torque arm, reducer bushings, motor mount,
sheaves, sheave bushings, V-belts, and a drive guard (see Figure 20). A gearmotor drive may be supplied in place
of the V-belt drive arrangement upon request (see Figure 21).

11—



Figure 21:

Gearmotor Drive

.

|

1|‘ ..

Figure 20:
V-Belt Drive (Standard) w—\
I
|

The standard mounting side for the drives is the left hand
side of the conveyor when looking at the head from the tail.
Drives can be supplied that mount on the right hand side of
the conveyor (see Figure 22). Please specify at time of order.

Figure 22:
Right Hand Drive

Itis important to note that the V-belt arrangement gear
reducers are shipped without oil. Regardless of drive
arrangement, after proper installation of the drive, make
sure the oil level is at the manufacturer’'s recommended
level before running the conveyor.

CAUTION: Ensure proper support for the drive side of the
head to prevent conveyor twisting or failure due to the added
weight of the drive components (see Figure 23).

Figure 23:
Drive Side Support
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DRIVE INSTALLATION CONTINUED

CAUTION: For safe handling of the drive components, use only proper lifting equipment with enough rated capacity
to lift the drive components. Lifting the motor mount, motor, or gear reducer by hand may be dangerous and is not
the preferred way to install the drive assembly.

Proper installation of the drive is essential to efficient and economical operation. Install the V-belt drive assembly
in the following manner, referring to Appendix B and the drive manufacturer’s full assembly manual as required:

1. The drive shaft on the conveyor must be clean and free from burrs. Remove any protective coatings on the
shaft using a nonflammable solvent.

2. Locate and inspect the key for the drive shaft.

3. Attach the motor mount assembly to the conveyor head (see Figure 24). Lift using the side channels, not
the top cross plates.

Figure 24: Figure 25:
Motor Mount . Reducer Mounting

4. Oncethe tapered bushings are placed on the reducer, it is ready to be installed on the shaft (see Figure 25).
Lift the reducer assembly and slide it onto the shaft. Do not slide the reducer all the way to the bearing
guard, as the force may damage the bearing, and the bushing must be far enough from the bearing guard
to allow installation and removal of the bushings (see Appendix B, Table 2).

5.  Oncethereducerassembly is placed on the shaft in the proper position and the key is in the proper location
in the key seat, tighten the bolts on the tapered bushings per the manufacturer’s specifications (see Appendix
B, Table 2).

6. Attach front and rear reducer bushing guards. Adjust the rear guard so that the gap between the bushing
guard and bearing guard is minimal. Loosen the appropriate housing bolts, and slide the reducer bracket
over the reducer shaft (see Figure 26). Tighten the housing bolts.

7. Adjust the motor mount location so that the torque arm channel is centered over the reducer body. This will
ensure that the torque arm is mounted vertically. Attach the torque arm to the torque arm channel on the
motor mount and to the reducer using the supplied hardware. The angle between the torque arm rod and
the line created between the conveyor shaft and the torque arm fulcrum must be 90° + 20° (see Figure
27).

8. Mount the motor bracket and motor to the motor mount. Mount the motor as close to the motor bracket
as possible to minimize shaft exposure. Adjust the motor bracket location so that the reducer bracket and
the motor bracket are aligned (see Figure 28).

9. Loosen the bolts in the side slots on the drive guard to allow length adjustment. Mount the drive guard to
the reducer bracket and motor bracket, but do not fully tighten the hardware.

13 I
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10. Mount the sheaves and bushings. When installing the sheaves, make sure that they are in the proper
locations. The larger sheave goes on the gear reducer, unless otherwise specified. Mount the sheaves
as close to the reducer and motor as possible, making sure they are in line with one another and proper
clearance is given behind the sheaves/bushings for the bolts that attach the drive guard. Use a straight
edge to verify sheaves are in line before proceeding with V-belt installation.

11. Install the V-belts and tighten them using the adjustments on the motor mount. It is possible to gain more
adjustment by adjusting the torque arm turnbuckle, while maintaining the 90° + 20° angle shown in
Figure 27. The bolts on the drive cover brackets should be loose at this point. Refer to the supplied drive
instruction sheet for properly tensioned V-belt applied force and corresponding belt deflection. After the
proper tension is achieved, tighten all hardware as required and install the covers of the drive guard before
operation of equipment.

12. Ensure proper vent and plug locations based on the reducer mounting position (see Appendix B, Table 1).
Housing bolts may need removed and re-installed in the opposite direction to accommodate the proper
vent and plug locations.
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DRIVE INSTALLATION CONTINUED

Verify that the reducer has the proper amount of lubricant before running the conveyor. The V-belt drive reducer
is shipped without oil. Refer to the manufacturer’s assembly manual for the proper oil level and viscosity (see
Appendix B, Tables 3 and 4).

All motor electrical connections should be performed by a qualified electrician.

TRACKING THE BELT

Tracking the belt is the procedure required to make the belt run centered when empty and when loaded. It consists
of a process of adjusting the pulleys, rollers, and/or manner of loading. Belt tracking is usually minimized if the
following are double checked and corrected before beginning:

*The conveyor has been installed straight, level, and square.

¢ All pulleys and idlers are square with the conveyor centerline.
¢ Belt splices are correct and square.

¢ All rollers and pulleys rotate freely.

¢ All rollers and pulleys are clean.

*There are no defects in the belting itself.

NOTE: BELT TRACKING IS USUALLY BEST ACCOMPLISHED UNDER THE SUPERVISION OF ONE PERSON OR A QUALIFIED
INDIVIDUAL, AND SHOULD FIRST BE PERFORMED AFTER OBSERVING THE BELT RUN EMPTY FOR THREE FULL BELT
ROTATIONS.

WARNING! For safety reasons, before adjustments are made, the motor must be locked out / tagged
out electrically in such a way so that it may not be restarted by anyone! Failure to do so may result in
personal injury!

The basic principal in tracking a belt is that THE BELT MOVES TOWARD THE END OF THE ROLLER/IDLER THAT IT
CONTACTS FIRST. You may demonstrate this for yourself by laying a round pencil on a flat surface in a skewed
orientation. Next lay a book on top of the pencil and use one finger to push the book in a line directly away. The book
will move to the left or right depending on which end of the pencil it comes into contact with first (see Figure 29).

Correcting the belt can be done by shifting the ends forward of the pulleys or rollers to which the belt runs. The
effect is similar to riding a bicycle. The direction of travel follows the direction the handles are turned. To correct
a belt that is running too far to the right, turn the rollers to the left (see Figure 30).

Figure 30:

Figure 29: Belt Tracking
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The head and tail pulleys should be the first place of adjustment to correct a belt that is not tracking correctly.
Once the extent of adjustment has been exhausted on the head and tail pulleys, horizontal rollers can be adjusted
to remedy the tracking issue.

Several rollers should be adjusted prior to the misalignment area to create a gradual correction. To do this, loosen
the roller bearing bolts and tap the bearing housing to the desired position. If more adjustment is required, the
opposite side bearing bolts can be loosened, and the bearing housing can be tapped the opposite direction to the
desired position. Shifting the rollers increases the wear on the rollers and bearings, so take care not to over-correct
the belt. IF THE BELT IS OVER-CORRECTED, RE-ADJUST THE ROLLERS AND DO NOT SHIFT MORE ROLLERS IN THE
AREA.

If all corrective measures have been applied, and a particular section of belt continues to run to one side along the
entire conveyor length, the belt may be cambered at the point or may have a splice that is not properly squared.
The only corrective measure for a splice out of square is to re-splice. On the other hand, slight camber in a belt
may remove itself after an adequate run-in period under load.

After the belt is trained while empty, a load may be added. If the belt fails to run centered while loaded, the inlet
assembly or upstream equipment should be corrected by repositioning or adding baffles to direct the force of the
load so that it does not modify the belt tracking. Ideal loading is uniform, centered on the belt, and directed toward
the direction of belt travel. Also, all scrapers and load skirt seals should be adjusted for uniform pressure against
the belt.

The belt may be considered properly aligned if after eight hours of continuous operation under design load, the belt
edges remain within the edges of the pulley face and/or within confines of the carrying idlers.

After the belt is run-in, an electrician should take readings on voltage, amperes, and wattage. This information can
be used for future comparison and as a quick troubleshooting check. Higher readings in the future may indicate
excessive drag due to belt misalignment or frozen idler rolls.

EQUIPMENT MONITORING

All electrical connections should be performed by a qualified electrician. Check local codes before installation of
the conveyor. Optional equipment monitoring components may be required in your municipality. An aspiration
system may also be required for dusty environments.

The following optional equipment monitoring components can be provided (see Figure 31):

. Bearing temperature sensors

Belt misalighment sensors

Plugged discharge sensor

Tail pulley speed sensor

Safety pull cord sensor

Figure 31:

Equipment Monitoring
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Bearing temperature sensors replace the existing grease zerk on a bearing. A probe extends into the bearing hous-
ing to take readings of the bearing temperature. An increase in the typical running temperature of the bearing may
indicate an issue which may lead to bearing failure. The sensor itself has a built in grease zerk so the bearing can
still be greased as part of a maintenance plan.
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EQUIPMENT MONITORING CONTINUED

Head pulley and take-up section have ports for belt alignment sensors. These sensors are pressure sensitive, as
opposed to temperature sensitive rub blocks. This eliminates a belt wear area, and a heat inducing area, creating
a safer conveyor environment while alerting you to belt tracking issues.

A port for the plugged discharge sensor is located on either side of the lower discharge frame of the head. The
plugged discharge sensor can also be field mounted to the downstream equipment (transition, chute, etc.) if desired.

The tail pulley speed sensor is used to determine if the belt is slipping around the tail pulley, meaning the belt needs
re-tensioned. The tail shaft guards have a round cover which can be removed for mounting the speed sensor to
the shaft. Make sure that no rotating parts will contact the guard.

The safety pull cord sensor is supplied with a bracket that can be located using existing side hardware (similar to

MAINTENANCE

WARNING! Before performing any maintenance, lubrication, or inspection, the motor must be locked
out/tagged out electrically in such a way so that it may not be restarted by anyone! Failure to do so
may result in personal injury!

WARNING! NEVER operate equipment with any safety guards removed! Personal injury may result!

WARNING! NEVER touch or place body parts near moving conveyor and conveyor drive assembly parts!
Personal injury may result!

WARNING! NEVER wear loose fitting clothing near moving conveyor and conveyor drive assembly parts!
Personal injury may result!

A good maintenance program is essential to the operation and performance of any equipment and may prevent
potential costly repairs. The frequency of maintenance activity will depend upon frequency of use, and severity of
conditions (dusty/dirty environment, material conveyed, exposure to weather etc.). While the following are general
guidelines, and maintenance intervals may be modified depending upon the installation and material conveyed,
the #1 rule is...

MAINTENANCE AND OPERATIONAL PERSONNEL
SHOULD ALWAYS COMPLY WITH
SAFETY PROCEDURES AND A SAFETY PROGRAM

After approximately ten (10) hours of initial use:

o Retighten all set screws on the bearings for the head and tail shafts, as well as the bushings on the drive
sheaves and speed reducer.

. Check the conveyor belt tension and V-belt tension in the drive assembly. Check skirt board rubber and belt
scraper adjustment.

Depending upon the type of belting and length of conveyor, the conveyor belt itself may be the single most costly
item associated with the conveyor. Therefore, maintenance of this item should be of prime concern and will be
minimized if all other items are maintained properly. Inspect the belt and belt splice daily for rips and tears and
periodically inspect the belt tracking throughout the work day.
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INSPECTION

An inspection schedule should be established in order to ensure that the equipment is in good operating condi-
tion at all times. Regular inspections will help to reveal little things such as loose bolts, damaged belting, etc.,
before they become serious and damaging problems. Here are some of the items that should be inspected and
maintained regularly:

1) Check set-screw tightness in bearings.

) Check bearings for sufficient lubrication and evidence of overheating.

) Check conveyor belt tension and condition.

) Check drive assembly V-belt tension and condition.

) Check drive reducer oil level. Keep breathers clean.

) Check drive pulley rubber lagging thickness and condition.

) Check load skirt rubber wear and adjustment.

) Check belt scraper wear. When the blade is approximately 50% worn, it should be replaced.

) Check guide roll wear. Excessive wear indicates a tracking issue.

0) Check tail pulley reclaim flap wear. Rotate individual flaps as they become overly worn on one side.

1) Check for excessive material build up in tail section.

2) Check depth of counterbores in bottom liners. If the belt splice can contact the liner hardware, it is time to
replace the bottom liners. Do not run the conveyor while the splice can contact the liner hardware.
This could create a spark and catch fire.

3) Check all hardware and tighten as required.

4) Check cover flange seals. Re-caulk as required.

15) Check to ensure all safety guards are firmly in place.

)
)
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6) Check to ensure all equipment monitoring components are in working order.
7) Check all safety labels. When they become illegible, contact Sweet Manufacturing Company’s sales department
to reorder at 937-325-1511 or sales@sweetmfg.com.

The shaft mount speed reducer is lubricated by an oil reservoir in the housing. Refer to nameplate and manu-
facturer’s service manual for lubrication instruction and oil change periods. Too much oil may cause leakage or
overheating. Too little oil may cause overheating or damage to internal parts. Do not use lubricants of the EP
(extreme pressure) type, those containing slippery additives, or heavy weight (90-140 wt.) gear lube. Check shaft
seals for leakage and shaft bushings for tightness when performing lubrication maintenance.

The bearings on the head, tail, and other pulley shafts are factory lubricated with a #2 lithium grease which is
suitable for most applications. For applications with 8-16 hours/day operation, the bearings should be re-greased
approximately every 12 weeks. However, the interval between lubrications is best determined by actual experience.

More frequent greasing is required for extreme environments including but not limited to:
J High conveyor belt tension

o Excessive moisture or weather exposure, extreme dust, or corrosive environment

For these installations, more frequent lubrication- up to daily regreasing- may be necessary, and a reputable lubri-
cant manufacturer may be consulted. BEFORE GREASING, MAKE SURE THAT THE GREASE ZERK IS CLEAN.
A full bearing with slight leakage through the seals is the best protection against wear due to contaminants.

Carrying idler maintenance is of prime concern as failure of just one of these may cause irreversible damage to
the conveyor belt. A frozen idler may be worn quickly to form a razor edge that may cut or tear the belt. All idlers
should be inspected on a regular basis. All idlers arrive factory lubricated and sealed for life.

Replacement idlers are available for order. Should you desire to source them locally, the idler must be CEMAC - 6”
and conform to the following dimensions to fit properly in the idler housing (see Figure 32 and Figure 33):

o Figure 32 (24”-30” idler housing dims)

o Figure 33 (367-60" idler housing dims)

To remove worn idlers, follow these steps (see Figure 34 on next page):

1) Remove the idler inspection door and gasket.

2)  Remove the two retaining bolts inside of the conveyor.

) Rotate the idler assembly down and lay it flat, resting it on the bottom of the inspection door opening.
) LOOSEN the retainer clip bolts. THESE BOLTS SHOULD NOT BE REMOVED, only loosened.

) Slide the retainer clips out of the way, and lift the worn idler straight up out of the assembly.

) Replace the worn idler, and slide the retainer clips of the idler shaft ends.
)
)
)

Tighten the retainer clip hardware, and rotate the idler assembly into its operating position.
9 Replace the gasket and idler inspection door. m

3
4
5
6
7
8

Install the two retaining bolts inside of the conveyor.



MAINTENANCE CONTINUED

Figure 34:
Idler Removal
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To remove worn horizontal rollers, follow these steps (see Figure 35):

1)  Remove the shaft guards from both sides of the conveyor. Loosen the bearing set screws.

Remove the bearing plate assembly and gasket from one side of the conveyor. Support the shaft end.
Remove the shaft and pulley assembly through the side of the conveyor.

Replace the shaft and pulley assembly as required through the side of the conveyor.

Replace the gasket and bearing plate assembly.

Tighten the bearing set screws on both sides of the conveyor. Replace the shaft guards on both sides.

Q020N

Figure 35:
Roller Removal
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SAFETY

WARNING!

Make inspections when all operations are stopped and lockout and tagout procedures are completed.

The importance of exercising EXTREME CARE when erecting and maintaining a conveyor cannot be over emphasized.
Working at heights can be hazardous, unless safety precautions are taken. In any case, BE CAREFUL - DO NOT HURRY
- AND REMEMBER WHERE YOU ARE AT ALL TIMES.

Operating and maintenance personnel should be thoroughly trained in safe operating procedures, recognition of possible
hazards, and maintenance of a safe area around the conveyor.

Shown at right is an example
of the warning sign attachegl to conveyor covers. INJURY OR DEATH.
(Refer to #17 under Inspection on Page 18 for This machine much be
instructions to reorder safety labels.) locked out in

AVOID SERIOUS

accordance with
current 0SHA
requirements before
any maintenance or
service is performed.

The following safety guidelines should be followed:

THESE ARE GUIDELINES ONLY AND COMPLIANCE WITH SAFETY STANDARDS - LOCAL, STATE AND FEDERAL, INCLUDING
OSHA - IS THE RESPONSIBILITY OF THE USER.

H

Maintain a safety program for all operating personnel.

All operating personnel should be advised of the location of all emergency controls and devices.

Good lighting, housekeeping, and maintenance contribute to a safe work area.

Frequent inspections should be made of all conveyor equipment, and all safety devices should be in position
and in proper working order.

Conduct a pre-startup safety check of all conveyor equipment to determine that the machinery and area
are safe for operation and that guards and warning devices are in place.

6) There should be absolutely NO reckless actions or horseplay in the vicinity of conveyors. Most accidents
are caused by lack of proper safety training, carelessness, horseplay, and lack of awareness of possible
hazards.

7) Conveyors should not be operated unless the conveyor housing completely encloses the moving elements
and power transmission guards are in place. If the conveyor cover or housing is to be opened, the motor
must be locked out/tagged out electrically in such a way that it cannot be restarted by anyone in the vicinity
or remotely from the conveyor. Overflow cover sections or doors should not be opened while the conveyor
is operating.

8) If, because of its application, the conveyor must have open housing, then the entire conveyor must be
separated from personnel areas by a fence, and warning signs must be posted.

9) Open feed hoppers or spouts for shovel, front end loaders or their manual or mechanical loading must
incorporate a grating. If the characteristics of the material being handled are such that a grating cannot
be used, then the exposed portion of the conveyor must be guarded by a fence and warning signs must
be posted.

10) DO NOT walk or stand on the conveyor cover, grating or power transmission guards.
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TROUBLESHOOTING

PROBLEM
Bearing failure

CAUSE
Lubrication issues

REMEDY
Lubricate bearings

Shafts running out of square

Square shafts

Belt damage/failure

Belt tension is too high

Check for proper tension

Belt specs are not correct for material
conveyed

Consult Sweet Manufacturing Company
Sales

Excessive material build up on return side

Ensure belt scraper is working properly,
and material is not spilling over belt edge
throughout the conveyor

Head/tail pulley slippage

Install tail shaft speed sensor

Belt freeze down

Moisture under belt on return side

Moisture must be eliminated from inside
of conveyor

Belt isn't tracking properly when
empty

Belt end/splice is not square

Square end and re-splice

Belt width is not consistent

Belt may need replaced.

Conveyor not square/level

Square and/or level conveyor

Head/tail pulley needs adjusted

Adjust head and/or tail pulley

Idlers have a buildup of material

Clean idlers

Belt isn't tracking properly when
loaded

Load is not centered on belt

Adjust loading so that material is
deposited on the belt in the direction of
belt movement.

Capacity is lower than expected

Head/tail pulley slippage

Adjust belt tension

Incorrect belt speed

Drive speed needs reviewed

Inlet/outlet blocked

Clear inlet/out of blockage

V-belt slippage

Ensure that the v-belt tension is correct,
and belts aren't worn.

Material spillage

Belt is not tracking correctly

Make adjustments to fix tracking

Material spillage at inlet

Belt is being loaded on the side of the
belt, not the center

Adjust loading so that material is on the
center of the belt in the direction of belt
movement.

Belt is being overfilled based on the belt
speed/capacity

Regulate flow into the conveyor or adjust
belt speed

Inlet base assembly not installed

Install inlet base assembly

Load skirt seals not adjusted

Adjust load skirt seals

Motor overloads & shuts down

Belt freeze down

Moisture must be eliminated from inside
of conveyor

Motor horsepower is too low for
application

Motor horsepower needs reviewed

Splice damage/failure

Belt tension is too high

Check for proper tension

Excessive material build up on return side

Ensure belt scraper is working properly,
and material is not spilling over belt edge
throughout the conveyor

Tail reclaim system excessive
reloading

Belt scraper not working properly

Adjust or replace scraper blade

Material spillage

Adjust loading so that material is on the
center of the belt in the direction of belt
movement.

Adjust load skirt seals

Tail reclaim system failure

Deflector plate wear

Inspect the side deflector plates to
ensure that they are not damaged

Pulley flap wear

Rotate the flaps so that the leading edge

m is not worn, or replace flaps




APPENDIX A - BELT SPLICE INSTRUCTIONS

Installing Flexco® Bolt Solid Plate
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APPENDIX A CONTINUED

This information has been provided by Flexco. More information can
be found out www.flexco.com.




APPENDIX B - V-BELT DRIVE REDUCER INSTRUCTIONS

These instructions must be read thoroughly before installation or operation. This instruction manual was accurate
at the time of printing. Please see baldor.com for updated instruction manuals.

Note! The manufacturer of these products, Baldor Electric Company, became ABB Motors and Mechanical Inc. on
March 1, 2018. Nameplates, Declaration of Conformity and other collateral material may contain the company
name of Baldor Electric Company and the brand names of Baldor-Dodge and Baldor-Reliance until such time as all
materials have been updated to reflect our new corporate identity.

WARNING: To ensure the drive is not unexpectedly started, turn off and lock-out or tag power source before proceeding.
Failure to observe these precautions could result in bodily injury.

WARNING: All products over 25 kg (55 Ibs) are noted on the shipping package. Proper lifting practices are required
for these products.

WARNING: Torque-Arm Il product exceeding 13.5 kg (30 Ibs) should be lifted using lift-assist equipment rated for
the weight of the product. Weight values for all Torque-Arm Il products are listing in the Gearing Engineering Catalog.
Lifting brackets provided on the Torque-Arm Il should be used when connecting to the lift-assist equipment.

WARNING: Depending on operating conditions, sound levels for Torque-Arm Il products may exceed 70 dB. Protective
measures such as hearing protection may be needed when in close proximity to a Torque-Arm Il.

WARNING: Because of the possible danger to person(s) or property from accidents which may result from the improper
use of products, it is important that correct procedures be followed. Products must be used in accordance with the
engineering information specified in the catalog. Proper installation, maintenance and operation procedures must be
observed. The instructions in the instruction manuals must be followed. Inspections should be made as necessary
to assure safe operation under prevailing conditions. Proper guards and other suitable safety devices or procedures
as may be desirable or as may be specified in safety codes should be provided, and are neither provided by ABB nor
are the responsibility of ABB. This unit and its associated equipment must be installed, adjusted and maintained
by qualified personnel who are familiar with the construction and operation of all equipment in the system and the
potential hazards involved. When risk to persons or property may be involved, a holding device must be an integral
part of the driven equipment beyond the speed reducer output shaft.

INSTALLATION

1. Use lifting bracket to lift reducer.

2. Determine the running positions of the reducer. (See Figure 1). Note that the reducer is supplied with 6 plugs;
4 around the sides for horizontal installation. These plugs must be arranged relative to the running positions as
follows: Install the magnetic drain plug in the hole closest to the bottom of the reducer. Throw away the tape that
covers the filter/ventilation plug in shipment and install plug in topmost hole. Of the 2 remaining plugs on the sides
of the reducer, the lowest one is the minimum oil level plug.

Figure 1- Mounting Positions

Table 1 - Output Speeds
5 (NEAR)
6 (FAR) Output Speeds Above 15 RPM
Mounting Vent and Plug Locations
Position 1 2 3 4 5 6
Right Hand Level Plug Drain Vent Plug Plug
Right Hand Left Hand Plug Level Vent Drain Plug Plug
Drive

Left Hand
Drive




APPENDIX B CONTINUED

The running position of the reducer in a horizontal application is not limited to the two positions shown in Figure
1. However, if running position is over 5° in these positions, either way from sketches, the oil level plug cannot be
used safely to check the oil level, unless during the checking, the torque arm is disconnected and the reducer is
swung to within 5° of the positions shown in Figure 1. Because of the many possible positions of the reducer, it
may be necessary or desirable to make special adaptations using the lubrication fillings holes furnished along with
other standard pipes and oil level gauges as required.

If mounting the Torque-Arm Il reducer on an inclined angle, consult Mechanical Power Transmission Support for
proper oil level.

3. Mount reducer on driven shaft as follows: For Taper Bushed Reducer: Mount reducer on driven shaft per instruction
in Torque-Arm Il Bushing Installation section of this manual.
4. Install sheave on input shaft as close to reducer as practical (Figure 2).

RIGHT ANGLE OR

WA VARY 30°
o

W-BELT
o o] DRIVE MAT
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KEEP DERIRED

CLOSE
Figure 2 - Reducer and Sheave Installation Figure 3 - Angle of V-Drive

5. If not using a Dodge Torque-Arm Il motor mount, install motor and V-belt drive so belt will approximately be at
right angles to the center line between driven and input shaft (Figure 3). This will permit tightening the V-belt with
the torque arm.

6. Install torque arm and adapter plates reusing the reducer bolts. The adapter plates will fit in any position around
the input end reducer.

7. Install torque arm fulcrum on a flat and rigid support so that the torque arm will be approximately at right angles
to the center line through the driven shaft and the torque arm anchor screw (Figure 4). Make sure that ther e is
sufficient take-up in the turnbuckle for belt tension adjustment when using V-Belt drive.

CAUTION: Unit is shipped without oil. Add proper amount of recommended lubricant before operating.
Failure to observe this precaution could result in damage to or destruction of the equipment.

8. Fill gear reducer with recommended lubricant (Table 3).

RIGHT ANGLE OR TORQUE-ARM 11 BUSHING INSTALLATION

T WARY 207 1N

TORQUE

copngaLon EETON&\‘T.ED WARNING: To ensure that drive is not unexpectedly started, turn
O THE off and lock out or tag power source before proceeding. Remove
RIGHT IF all external loads from drive before removing or servicing drive
DESIRED or accessories. Failure to observe these precautions could

TORGUE-ARM
AMD BELT
TAKE-UP

result in bodily injury.

The Dodge Torque-Arm |l reducer is designed to fit both
standard and short length driven shafts. The Standard Taper
Bushings series is designed where shaft length is not a

. concern. The Short Shaft Bushing series is to be used where
Figure 4 - Angle of Torque-Arm the driven shaft does not extend through the reducer.
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Standard Taper Bushings:

1. One bushing assembly is required to mount the reducer on the driven shaft. An assembly consists of two tapered
bushings, bushing screws and washers, two bushing backup plates and retaining rings, and necessary shaft key
or keys. The driven shaft must extend through the full length of the reducer. If the driven shaft does not extend
through the reducer do not use the standard tapered bushings; instead use the short shaft bushings as described
in the Short Shaft Bushings section that follows. The minimum shaft length, as measured from the end of the shaft
to the outer edge of the bushing flange (Figure 6). Is given in Table 2.

2. Install one bushing backup plate on the end of the hub and secure with the supplied retaining ring. Repeat
procedure for other side.

3. Place one bushing, flange end first, onto the driven shaft and position per dimension “A”, as shown in Table 2.
This will allow the bolts to be threaded into the bushing for future bushing and reducer removal.

4. Insert the output key in the shaft and bushing. For easy of installation, rotate the driven shaft so that the shaft
keyseat is at the top position.

PLEASE NOTE - In most cases the keys that are supplied with the bushing kit are NOT square keys, and
the orientation of the key is important. Install the key so that it fits snugly in the width of the keyseat.
The keys are marked with a part number and some keys are also etched with “THIS SIDE UP” - these
markings should be showing on the top of the key when it is installed in the shaft keyseat, see Figure
5 below.

PART NUMBER AND MARKINGS MINIMUM SHAFT LENGTH [ -

— e A e

H
=

—]

Figure 5- Key Marking Figure 6 - Minimum Recommended Dimensions
5. Mount the reducer on the driven shaft and align the
shaft key with the reducer hub keyway. Maintain the _
recommended minimum distance “A” from the shaft Table 2- Bolt Torques
bearing. Bushing Screw Info & Minumum Clearance for Removal
6. Insert the screws, with washers installed, in the
unthreaded holes in the bushing flange and align Reducer Size Fastener Size | Torque in Ib-ft A (Inch)
with the threaded holes in the bushing backup pla_te. TAO107L 5/16-18 20-17 1.08
If necessary, rotate the bushing backup plate to align
with the bushing screws. Tighten the screws lightly. If TAT107H 5/16-18 20-17 120
the reducer must be positioned closer than dimension TA2115H 3/8-16 20-17 1.20
“A”, place the screws with washers installed, in the TA3203H 3/8-16 20-17 1.20
unthreaded holes in the bushing before positioning
reducer making sure to maintain at least 1/8” between TA4207H 3/8-16 2623 148
the screw heads and the bearing. TA5215H 1/2-13 77-67 1.81
7. Place the second tapered bushing in position on TA6307H 1/2-13 77-67 181
the shaft and align the bushing keyway with the shaft :
key. Align the unthreaded holes in the bushing with the TA7315H 1/2-13 7767 2.06
threaded holes _in the bushing backup plat_e. If necessary, TA8407H 1/2-13 77-67 2.06
rotate the bushing _backup plate to align with t_he bushmg TAG415H 5/8-11 8675 239
holes. Insert bushing screws, with washers installed in
the unthreaded holes in the bushing. Tighten screws TA10507H 5/8-11 8675 239
lightly. TA12608H 5/8-11 86-75 2.39

8. Alternately and evenly tighten the screws in the
bushing nearest the equipment to the recommended
torque given in Table 2. Repeat procedure on outer

bushing.

8.



APPENDIX B CONTINUED

Bushing Removal for Standard Taper or Short Shaft Bushings:

1. Remove bushing screws.

2. Place the screws in the threaded holes provided in the bushing flanges. Tighten the screws alternately and evenly
until the bushings are free on the shaft. For ease of tightening screws make sure screw threads and threaded
holes in the bushing flanges are clean. If the reducer was positioned closer than the recommended minimum
distance “A” as shown in Table 2, loosen the inboard bushing screws until they are clear of the bushing flange by
1/8". Locate two (2) wedges at 180 degrees between the bushing flange and the bushing backup plate. Drive the
wedges alternately and evenly until the bushing is free on the shaft.

3. Remove the outside bushing, the reducer, and then the inboard bushing.

LUBRICATION

NOTE: Because reducer is shipped without oil, it is necessary to add the proper amount of oil before
operating reducer. Use a high-grade petroleum base rust and oxidation inhibited (R&O) gear oil (Tables 3
and 4). Follow instructions on reducer warning tags, and in the installation manual.

For average industrial operating conditions, the lubricant should be changed every 2500 hours of operation or
every 6 months, whichever occurs first. Drain reducer and flush with kerosene, clean magnetic drain plug and refill
to proper level with new lubricant.

CAUTION: Too much oil will cause overheating and too little will result in gear failure. Check oil level
regularly. Failure to observe this precaution could result in bodily injury.

Under extreme operating conditions, such as rapid rise and fall of temperature, dust, dirt, chemical particles,
chemical fumes, or oil sump temperatures above 200 °F, the oil should be changed every 1 to 3 months, depending
on severity of conditions.

Table 3- Oil Volumes
Approximate Volume of Oil to Fill Reducer to Oil Level Plug (1) @)
@ Right Hand Position @) Left Hand Position
Reducer Size (3) Quart Liter (3) Quart Liter @ Oil quantity is approximate.
TAO107L Single 0.7 06 0.7 06 Service with lubricant until oil runs
Double 07 06 06 06 out of oil level hole.
TAT107H Single 13 13 07 06 D Refer to Figure 1 for mounting
TA2115H Single 2.1 2.0 1.1 1.0
Double 2.1 2.0 1.0 10 @ US measure: 1 quart = 32 fluid
TA3203H | Single 28 27 18 17 ounces = .94646 liters.
D?Ub'e 28 27 17 16 @ Below 15 RPM output speed,
TA4207H |  Single 44 4.2 29 28 oil level must be adjusted to reach
Double 44 4.2 2.8 26 the highest oil level plug. If reducer
TA5215H Single 74 7.0 58 55 position is to vary from those
Double 74 70 55 50 shown_ in Figure 1, e|_ther more or
—_— less oil may be required. Consult
TA6307H single 88 8.4 66 6.2 Mechanical Power Transmission
Double 8.8 84 62 59 Support, Greenville, SC.
TA7315H Single 8.4 8.0 13.9 13.2
Double 8.4 8.0 13.2 125 Reducers with a 5:1 ratio are
TA8407H Single N/A N/A N/A N/A single-reduction. All other ratios
Double 7.7 7.3 13.7 12.9 are double-reduction.
TA9415H Single N/A N/A N/A N/A
Double 17.0 16.1 18.1 17.1
TA10507H Single N/A N/A N/A N/A
Double 38.0 36.0 25.8 24.4
TA12608H Single N/A N/A N/A N/A
Double 53.0 50.2 37.1 35.1

27 S



Table 4 - 0il Recommendations

IS0 Grades For Ambient Temperatures of 50° F to 125° F * (10° C to 51° C)
Oggwt Torque-Arm Il Reducer Size
TAO107L | TA1107H | TA2115H | TA3203H | TA4207H | TA5215H | TA6307H | TA7315H | TA8407H | TA9415H TA10507H | TA12608H

301 -400 320 320 320 220 220 220 220 220 220 220 220 220
201 -300 320 320 320 220 220 220 220 220 220 220 220 220
151 - 200 320 320 320 220 220 220 220 220 220 220 220 220
126 - 150 320 320 320 220 220 220 220 220 220 220 220 220
101 -125 320 320 320 320 220 220 220 220 220 220 220 220
81-100 320 320 320 320 320 220 220 220 220 220 220 220

41-80 320 320 320 320 320 220 220 220 220 220 220 220

11-40 320 320 320 320 320 320 320 320 320 320 220 220

1-10 320 320 320 320 320 320 320 320 320 320 320 320

1S0 Grades For Ambient Temperatures of 15° F to 60° F * (-9.4° C to 15° C)
OI!!JIt’Il’Vlllt Torque-Arm Il Reducer Size
TAO107L | TA1107H | TA2115H | TA3203H | TA4207H | TA5215H | TA6307H | TA7315H | TA8407H | TA9415H | TA10507H | TA12608H

301 -400 220 220 220 150 150 150 150 150 150 150 150 150
201 -300 220 220 220 150 150 150 150 150 150 150 150 150
151 - 200 220 220 220 150 150 150 150 150 150 150 150 150
126 - 150 220 220 220 150 150 150 150 150 150 150 150 150
101 -125 220 220 220 220 150 150 150 150 150 150 150 150
81-100 220 220 220 220 220 150 150 150 150 150 150 150

41-80 220 220 220 220 220 150 150 150 150 150 150 150

11-40 220 220 220 220 220 220 220 220 220 220 150 150

1-10 220 220 220 220 220 220 220 220 220 220 220 220

NOTES:

1. Assumes auxiliary cooling where recommended in the catalog.

2. Pour point of lubricant selected should be at least 10°F lower than expected minimum ambient starting temperature.
3. Extreme pressure (EP) lubricants are not necessary for average operating conditions. When properly selected for specific applications, TORQUE-ARM Il backstops are suitable

for use with EP lubricants.

4. Special lubricants may be required for food and drug industry applications where contact with the product being manufactured may occur. Consult a lubrication manufacturer’s

representative for his recommendations.

5. For reducers operating in ambient temperatures between -22°F (-30°C) and 20°F (—6.6°C) use a synthetic hydrocarbon lubricant, 100 ISO grade or AGMA 3 grade (for example,
Mobil SHC627). Above 125°F (51°C), consult Mechanical Power Transmission Support, Greenville, SC for lubrication recommendation.

6. Mobil SHC630 Series oil is recommended for high ambient temperatures.

GUIDELINES FOR TORQUE-ARM II
REDUCER LONG-TERM STORAGE

During periods of long storage, or when waiting for delivery or
installation of other equipment, special care should be taken to
protect a gear reducer to have it ready to be in the best condition
when placed into service.

By taking special precautions, problems such as seal leakage
and reducer failure due to lack of lubrication, improper
lubrication quantity, or contamination can be avoided. The
following precautions will protect gear reducers during periods
of extended storage:

Preparation:

1. Drain oil from the unit. Add a vapor phase corrosion inhibiting
oil (VCI-105 oil by Daubert Chemical Co.) in accordance with
Table 5.

Seal the unit airtight. Replace the vent plug with a standard
pipe plug and wire the vent to the unit.

Cover all unpainted exterior parts with a waxy rust
preventative compound that will keep oxygen away from
the bare metal. (Non-Rust X-110 by Daubert Chemical Co.
or equivalent).

The instruction manuals and lubrication tags are paper and
must be kept dry. Either remove these documents and store
them inside, or cover the unit with a durable waterproof
cover which can keep moisture away.

Protect reducer from dust, moisture, and other contaminants
by storing the unit in a dry area.

6. Indamp environments, the reducer should be packed inside
a moisture-proof container or an envelope of polyethylene
containing a desiccant material. If the reducer is to be stored

outdoors, cover the entire exterior with a rust preventative.

When placing the reducer into service:

1. Fill the unit to the proper oil level using a recommended
lubricant. The VCI oil will not affect the new lubricant.

2. Clean the shaft extensions with petroleum solvents.

?. Assemble the vent plug into the proper hole.

Follow the installation instructions provided in this manual.

Table 5 — Quantities of VCI #105 Oil

Reducer Size Quantity (Ounces / Milliliter)
TA0107L 1/30
TA1107H 1/30
TA2115H 1/30
TA3203H 1/30
TA4207H 1/30
TA5215H 2/59
TA6307H 2/59
TA7315H 3/89
TA8407H 3/89
TA9415H 4/118
TA10507H 6/177
TA12608H 8/237

VCI #105 and #10 are interchangeable.
VCI #105 is more readily available.

EEEEEEEE—————————



APPENDIX B CONTINUED

OIL VISCOSITY EQUIVALENCY CHART

KINEMATIC
VISCOSITIES
cSt/ cSt/
40°C 100°C
2000— 70
80
1000— 50
800—
40
600—
500— 30
400—
300— 20
200—
100— 10
80— 9
8
80— 7
50— [
40—
30— 5
20— 4
10—
8 —
6 —
5 —
4 —
3 —
2 —

SAE
IS0 AGMA GRADES
VG GRADES GEAR OILS
1500
_
— 1000 — 8A — .5
| 880 | | &8 |
[ 4e0 | [ 7 140 [T
1 s20 || & |
I 220] | 5 | w0 |-
| 150 | | 4
— 100 F— =3 S5W
| e | | 2 | 80W
L4 | [ 1 |
W [
32

15

3

VISCOSITIES CAN BE
RELATED HORIZONTALLY
ONLY.

VISCOSITIES BASED ON
96 VI SINGLE GRADE
OILS.

ISO ARE SPECIFIED AT
40°C.

AGMA ARE SPECIFIED AT
40°C.

SAE 75W, 80W, AND 85W
SPECIFIED AT LOW
TEMPERATURE. EQUIVALENT
VISCOSITIES FOR 100°F
AND 200°F ARE SHOWN.
SAE 90 TO 250 SPECIFIED
AT 100°C.

I—" N

SAYBOLT
VISCOSITIES

sUs/ sUs/

100°F 210°F
— 10,000
— 8000 — 300
— 6000 |
— 5000
— 4000 }— 200
— z000 |
— 2000
— 1500

— 100
— 1000 |— 90
— 3800 |— 80
l— 600 — 70
— 500
L 400 [ 80
— — 55
— 300
= — 50
— 200
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— 150
— 100 L—ua0
— &0
— 70
— 60
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Figure 7- OIL VISCOSITY EQUIVALENCY CHART

This information has been provided by ABB
Motors and Mechanical, Inc. The complete
manual is available at www.baldor.com.




APPENDIX C - EQUIPMENT MONITORING INSTRUCTIONS

BEARING TEMPERATURE SENSOR

PRODUCT OVERVIEW

Tha ADEB series can be usad on any application where bearing temperature monitoring is required. Thay
have baen designed 1o allow the depth of the probe to be adjustable depending on the application. Probas
are available in 2, 3, 4, 6, 8, 10 and 12 inch langths (spacial arder lengths available on request),

The sensaors screw directly into the bearing housing using the existing grease zerk. The body of the ADB
has a grease 2erk, allowing lubrication of the bearing without the nead te remove the sensor, The ADE
style sensors are available with a standard NTC themmistor for 4B's Hotbus and Watchdeg systems, or a
FT100 - RTD type for PLC and DCS systems. Beth types allow for continuous temperature monitonng.

ADE cable connections are not polanty sensitive, so no special connection requirements are neecded,

SPECIFICATIONS

ADB20V3C - NTC Sensors

Resistance at 77* F - 10,000 Shimes
Resistance at 140° F - 3,043 Chms
Resistance at 184" F - 1,264 Chms
Sensing Voltage - Sto 24 VDO

Current Draw -

1 mA {Max. Recommended]

Maxirmum Power -

120 mW at 77° F (23° C)

Body Housing -

204 Stainlass Steal

Fixing Thread -

TiE" NPT

Cable -

St (3 m) - 2 Conductar

Cparating Temp. -

Minimurm: -22° F (-30° ) Maximurm: 220° F (105° C)

Approvals -

CSA Class |l Div 1 Groups E, Fand G (USA & Canada)

ADB29V3C - PT100 / RTD Sensors

Resistance at 77" F - 109.73 Ohms

Resistance at 140° F - 123,24 Chms

Resistance at 184° F - 134,70 ©hms

Temp. Coefficiant - 2850 PPMIK (385)

Sensing Voltage - Sto 24 VDT

Current Draw - 1 mA (Max. Recommended)
Maxirmum Power 1

Sody Housing - 204 SHainless Seel

Fixing Thread - 148" NPT

Cable -

9 fi. (3 m} - 4 Conductor

Oparating Temp, -

Minimum: -22* F (-30* C) Maximum: 220" F (105° C)

Approvals -

CSAClass |l Div 1 Groups E, Fand G (USA & Canada)




APPENDIX C CONTINUED

DIMENSIONS
. 1/8 NPT «— 45" Grease Zerk {1/4 UNF Threads)
. P —— Threads
r -‘\ - LL-EI-;-c;é; - \"i «— /2 NPT Conduit Entry
(o o= | I
® fEhe Cable - 2 or 4 Core
ﬁ,"«'l*‘ Dlameter = { Sensor Type Dependent)
S T 1112

* Rotating machinary can causs serious injury or death
= Always lockout and tagout the machine prior 1o installation

STANDARD WIRING DIAGRAM

All wiring must be In accordance with local and naticnal electrical codes and should be undertaken by
an experienced and qualfied electncian

Abeays use dusthgued tight flexible metal condut with approved fitbngs to protect the sensor cakles.
Us=a rigid metal conduit to protect the cables from the sensors to the control unit Condui systerns can
chanrel water due to ngress and condensation directly o sensors and sensor conneciions which over
ime will advarsely affect the perfformance of the system. As such, the installation of low point conduit
drains is recommended for all sensors

All ADE sensors are non-polarity sensitive, however 48 mecommends wiring the sensars as autlined
below For PT100 - RTD sensaors, the resistance compensation wire used will be dependent an the
application. For example some FLC's may require thres wares, others may use all four,

BLACK - Input BLACK - Input
RED - Use for Wire Resstance Compensation

DRANGE - Lisa for Wire Resistance Compensation
BROWHN - Power EROWVWEH - Poweer

NTC WIRING PTAG0 - RTD WIRING

Do not wire the sensor across the voltage source directly  Always ensure that the sensor i wired into
a signal condiioning circuit for the temperature measurement. Please note that if the power applied
across the sensor exceeds the specified maximum rated power or current, then the sensor may be
darmmaged beyond repair. When properly wired to 4B controllers, the power rating across the sensors
iz kept at a safe level
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INSTALLATION

Remove the existing grease rerk from the bearing housing,
Loasen the ADE probe nut and remove the sensor probe
Screw the ADE sensor body in to the 1/8° NPT threaded haole in the bearing housing,

He-insert the termperature probe into sensor body, and adjust the probe depth to swit the bearing. For
optirmum temperature maonitoring, the probe should be as close to the outer race as poassible without
touching (Figures A and B).

Tighten the ADE probe nut using the recommended wranch {ADBW)
The maximum recommended torque for the probe nut i 18 00 1B (2 MNm)
It 1= important to use iguid tight flexible condult and fitbngs for the
installation (Figures C and D) to protect the sensor cables

ADB Probe Wrench
(ADEY)

Grease Ferk

Outer Race
{Gresn Area)

Figure A -
Pillow Block Baaring Cutawsay

Ayalable Probe Lengths -
23,46 8 10and 12 Inches
iSpecial Order Lengths Available)

Outer Race
[Ereen Area)

Figura B -
ADB Sensor Installation




APPENDIX C CONTINUED

LIQUID TIGHT FLEXIBLE CONDUIT INSTALLATION -

Conduit systems can channel water directly to sensors from incomectly sealed fittings and condensation.
Chver bime, water will adversely affect sensor performance, To prevent this type of damage, it s
important to properly install conduit and low point conduit drains. Use rigid metal conduit to protect the
caples from the sensors to the control unt,

Figure C illustrates the correct installation of lguid tight flexible condurt. Mobice that the bearing sensor
is above the conduit drain and the watar level

Figure D shows that water, particularly condenszation, can bypass the conduit drain and flow directly into

the =ensor
oy P P P

Liguad Tigh
Flexible Conduit

,/

Vater Levil

Figure C -
Correct Conduit Installation

Incomeact Conduit Installation



TOUCHSWITCH BELT MISALIGNMENT SENSOR

= Ratating machinery can cause sericus injury or death
= Bhways lockout and tagout the machine prior to installation

PRODUCT OVERVIEW

The Touchswitch™ is an electronic limit switch. When a belt misaligns or a pulley moves over and
contacts the sensor, the built in solid-state electronic circuitry detects the lateral force of the belt or
pulley and activates a voltage free relay contact  This relay contact i used to immediately alarm and
shutdown the machine. The face of the sensor i= made from hardensd stainkess steel, o that there is
virtually no wear when a belt contacts it, The sensor is not affected by dust or material build up and will
still work when completely covered by material. Sensors are normally installed in pairs on opposite sides
of the machine  Lsually & pair of sensors at each pulley 1s used, but addiional pairs can be installed as
required. An external test knob allows for quick and simple sensor § system testing.

SPECIFICATIONS

Supply - 24 VDT (TS2VAC) f 12 WDC {TS2V3C)
Power Consumpticn - | 30 ma (TS2VaC) 7 60 ma (TS2W AT
LED Indication - Red LED indicates unit is powered up and relay is energized
Sensing Force - Factory set o & Ib. (3.6 Kg) approximately
Output - Yoltage free changeover relay contact rated at 54 - 250 VAC, non-inductive
Construction - Hardened stainless steel (face] and seamless steel with epoxy paint {body)
Conduit Entry - 112" NPT
Cable - Sft long (3 m) - & x 22 AN Conductors
Weigh - 3 lbs.
Protechon - HEMA X, |FEE
CS5A Class 1| Div 1 Group E, F, and G (USA & Canacda)
Approvals - EOST-R Ex tDA20 IFGE T120°C (Rus=ia)
ATEX and CE (Versions Available)

- i .
1w 1 ame @ 3-3/8"
1 E -
Terst Knob :'-ﬁ Sensor Face -
~ 1 4 E - 2" Diameter
\\ E ? Hardened
[ ] Stainless Stesd
oy 4 “
o 5 g
o | el B ¢
|| m § ?
8 I
€ E
f[ li‘-! ?
Outou ;/’/ —_ 'F"r”"”ii??;
L£D 1
& % B
/ ™\ 412" NPT Gondult Entry 4% 1/4” Fising Holes -
A fi. Long Cable { { Equally Spaced on
G ¥ 22 AWG Condudcions 2-29132" Diametar

- =



APPENDIX C CONTINUED

» Touchswitch™ wiring is low voltage DC

* Use shielded cable and keep ssparate from high voltage cable.

= Mever run Touchswitch™ cables in the same conduit as 3-phase motor cables

* Track belts and commission plant prior to ingtalling Touchswitches

* Fabncated brackets must be buil ngid encugh o take pressure from a msaligned belt.

Install Touchswilches on machinery only after they have been wired fo & power sourcs, and can
alarm / shutdown the equipment baing monitored.

STANDARD WIRING

Allwiring must be In accordance with local and national electrical codes and should be underaken by
an expenenced and qualfied electrician.

Always use dustiliguid tight flexible metal conduit with approved fittings to protect the sensor cables.
Use ngid metal conduit to protect the cables from the sensors to the controd unit Conduit systems can
channel water due to ingress and condensation directly to =enzors and sensor connections which over
timea will adversely affect the performance of the systermn. As such, the installztion of low point conduit
drainz = recommended for all sensors.

Mount & sutable junction box within 2 ft. of the sensor, and using a suitable condut to protect the
catles, make the necessary wiring connections inside this junction box. A 2 foot PYC coated cable
connacted to the sensor contains the following 22 AWSE wires

RED - 24 VDC (TS2VAC) or 12 VDC [TS2V3C)
BLACK - 0 WD

SREEHM - 3o i

VWHITE - Relay Common Connsction

BLLE - Relay Contact, Normally Open (Sensor Output)

ORANGE - | Relay Contact, Mormally Closed (Not Narmally Used)




The orange wire is not normally used and should be cut back and insulated.

SENSOR OPERATION:

The Touchswitch ™ iz an electronic limit switch that reacts when pressure is applied to the sensor face,
If the pressure exceeds 8 [bs. (3.6 kg), the sensor relay goes into an alarm condition (lllustration D)
[lustration & denotes normal running condtions, with no pressure applied.

BLUE BLUE
WHITE i WHITE
?—0 ORANGE Er:‘fl* S ' ?—o ORANGE
el ;
TEYYLE vl i eemmm-
/. Contact .\

RED LED Of RED LED OM
Indicates power and relay Indicates power and relay
energized, no belt contact. ensrgized, no belt contact

llustration C
Marrmal Ruriing Condition

BLLE ra BLUE

WHITE WHITE
LO ORAMGE : Belt — B 5 ORANGE
[ a— | Contact = - J— ®)
RED LED T: RED LED OFF
Indizates powear and relay Indicates relay de-ensrglzed,
energlzed, no el contact, bell sonlad oF no power

lustration D
Alarm Condition, Bell Misaligned to the Right

NOTE

*  The Touchswitch is factory pre-calibrated and no sensitivity adjustment is necessary. The sensor
is calibrated to switch to the alarm state when belt lateral force excesds 8 bs, (3.6 kg).

*  The Touchswitch contains a non-replaceable permanent 180 mA fuse and a thermal fuse set at
183°F (73°C)

« 4B recommends that the machine shuts down when the belt contacts the Touchswitch. If the
machine does not shut down and the belt is allowed to continue to rub against the face of the
Touchswitch, the hardened stainless steel sensor puck may wear and the heat generated by the
friction may cause the thermal fuse to blow, This fuse is non-replaceable and non-repairable

- =




TESTING & COMMISSIONING

Penodically test the sensor and the system to ensure both are operating correctly

The Touchswitch ™ has a built in test knob that allows for gquick and easy cperation verification without
rermoving the sensor from the mounting hole, The testing procedure is outhined below:

1

2.
3.

4

5.

Observe that the red output LED on the sensor housing is on and the belt or pulley is not teuching

the sansor,

Showdy turn the test knob clockeise by hand, unil the LED goes ocut

Check that the alarm and shutdown procedures work as expected

a. If 2K, continue to step 4.

b If the systemn does nat immediately shutdown as expected or alarm as required, then remove the
machine from serace until the problerm has been diagnosed and comected.

Turn the test knoby back to its onginal postion (about 1/4 turn). Make sure that the knob i loose,

meaning not tumed all the way o the l2ft or rnght.

Coserve that the LED & now on, indicatng the sensor has power and 15 not in alarm.

A= part of your ongoing maintenance program, penodically test the sensar and system, and visually
inspect the contact surface of the sensor and the sealtite, the wires, junction box and conduit

If the system does not immediately shutdown as expected or alarm as required, then remove the
machine from service until the problem has bean diagnosad and corrected

TROUBLESHOOTING GUIDE

FAULT CAUSE REMEDY
Belt Misaligning | » Check Balt Alignment
Touchswitch ™ . . )
Touchsniteh ™ Binding Against s Check Hole Diameter is 2-1/4 Inches and = De-burredd

Signalling an Alarm Leg Casing
Condition and / or

Red Qutput LED is | et Knob
Off Actve Loose)

Check Touchswitch ™ 15 Centered in the Hole

Loosen Knob (Rotate Courterclockwize 104 Turm Until

Check that the Touchswitch ™ has the Comrect Voltage
Mo Power Supply (24 VDC - TS2VAC or 12 VDC - TS2V3C)
Check Orange Wire 15 Insulated




CAPACITANCE POINT LEVEL SENSOR

Always lockout and tagout machinery prior o installation

PRODUCT OVERVIEW

The Binswitch Elite sensor detects level or plug situations for bulk granular solids or liguids in tanks, bins,
or silos and can be used as a plug or choke detectar in chutes, corveyors and elevator legs. The sensor
s fully encapsulated ina 20 mm diameter nylon body that is corrosion and abrasion resistant, dust-tight
and waterproof. The Binswitch Elfe cperates by detecting capactance change when maternial 15 present.
A user selectable relay output can be magnetically calibrated to be normally energized or de-energzed,
and during calibration the sensor automatically compensates for matenal build up, shields or attached

metal probes

SPECIFICATIONS

BSETVI0C - 24 to 240 VAC or 12 to 240 VDC
BSEXN10C - 24 to 240 VAC/NDC [universal supply)

Operating Temperature - | -123°F {-25°C) to 158°F (70°C)
=ensing Range - 1 mch (25 mm) maximum

hodel Power Supply -

ESE1TVI0C - Energized: output on (MO and common contacts closad)
De-energeed: output off {(WC and common contacts closed)

RutpLt Mocee = ESEZW10C - Energized: output on {52V drop maximum)
De-energized. cutput off (= 1md leekage maximum)
BSE1WV10C - Relay rated 240 VAC 2A maximum
Cutput -

BSEZWVA0C - FET rated 200 mA maximum

1, Sensitivity control screw (bin must be emply when calibrating)
2. Magnetic calibrabion point (2in must b2 emcty when calibrating)

Red LED Indication - on - normally energized (see sensor calibration for details)
BSETWVIOC -6 1 (2 m) 5 wire

Calibration Confrols -

s BESEZVI0C - 6 ft (2 m) 2 wire

Enclosure - Nylon

Frotection - =5

Approvals - CSAClass || Dwvision 1 Groups E, F and G {(USA & Canada)

ATEX & CE Versions Available (Europa)

DIMENSIONS

G-1/8 in, (155 mm)
- > Sensithay
Contro

MH Sorew
| ||I\|I T 4

I g1 (2 m) Cable

MR i Theea s &.2 mm Creerall Jackst Diam ster m

1-316m
(30 mmp




APPENDIX C CONTINUED

INSTALLATION

The Bingwitch Elite may be mounted horizontally or vertically. 4B offers two mounts, SMP or the
BMPG35 (see illustrations below). The end of the sensor must be at least one inch from the bin wall or
other metalwork.

It is important that the Binswitch is not located in the direct flow path of any abrasive material. However,
if the Binswitch must be located in the path of an abrasive material, use in conjunction with the BAS
(Binswitch Abrasion Shield).

Three alkternative mounting methods are available for the Binswitch Elite, see figures &, B and C below:

WTIETVUTT] PO Cin Wall / Eﬂﬁiﬂﬂ

Fig. A - /8" (10 mim)

Cul and diill holes as shown and ,. _~Maunting Plata (SMF)

attach mounting pate (SME) . = +—Elin1w.l'nt:h

using s 16" » 34" (ME = 20) E &

bolts, nuts and washers. Slide E|l 28

Binswitch into position and 2l Ea

secure by lighlening mounling 5 o :

plate adaptor (BMPA). L | 4" MET Caonduil
\ Adaptor (A24NPT)

DO NOT OVERTIGHTEN
Mounting Plate Adaptor (BMEA)

1-1/4" Thread

Minimum Projection

JET 10 g s,
Fig. B - |<_ 4 Wall/ Casing
I Mounting Gland (BMPGE3E)
Cut holes as shown and attach J_ Elnewilah
mounfing gland (EMPE3E) using | | EL 7 r
lecknut. Slide binswitch into L
peinssition and secura willh clamp, ey m E ED:
(30 mim)
DO NOT OVERTIGHTEN 3 - |
34" NPT Conduit
Locknut — g Adaptor (A34NPT)

Minirmurm Progection Wall / Casin
Fig. C - HE" (10 rm) \_,I il ?
Cut and drill holes as shown, 3 ™ - Mouniling Flals (SMF)
Attach mounting plate {SMP) - || - - Binswitch
using s 5167 x 347 (ME = 20) E| . E Mﬂ
bolts, nuis and washers. Slids :E s E |I ED:
Bingwatch into abrasion shiald - B b ||| | —
(Bas) and lighten BAS inla : = ‘j
mounting plate (SMP). 4" NPT Candud
i \ Adaplor (A34MPT)

PR BSOS Binswilch Abrasion Shiskd (BAS)

1-1/4" Thread




WIRING DIAGRAMS

All wiring must be In accordance with local and national electrical codes and should be undertaken by
an experienced and qualified electrician.

Always use dustliquid tight flexible metal conduit with approved fittings to protect the sensor cables.
Use rigid metal conduit to protect the cables from the sensors to the control unit. Conduit systems can
channel water due to ingress and condensation directly to sensors and sensor connections which over
time will adversely affect the performance of the system. As such, the installation of low point conduit
drains is recommended for all sensors.

NOTE

Supply polarity is not important. However for the BSE2V10C (2 wire), the sensors load MUST have
the same voltage rating as the supply being used and may be connected to either lead. DO NOT
connect to supply without a suitable load.

BSE1V10C - 5 Wire Brown Black / Orange
24 to 240 Black
VAC /VDC
{(Universal Supply)
Blue ? Black / Red

Shown In De-Energized State

BSE2V10C - 2 Wire

vvvvvvv

24 to 240 Blue
VAC / VDC
(Universal Supply)

Load
(200 mA max.)

Black

Load & Supply Must Have Same Voltage Rating



APPENDIX C CONTINUED

SENSOR CALIBERATION

1. The unit must be installed before calibration takes place. Connect the Binswitch fo power and a
sutable controd unit

Check that the tip of the Binswitch iz not covered or obsiructed

Carefully turn the calibration control screw fully counter clockwise to set the sensor sensitivity to zero
Do not use excessive force, the contral has end stops.

Ll bk

I

A magnet is taped to the wire of the sensor, Place the magnet on the magnetic calibration point on

the end of the sensor (see illustration), the red LED will flash on and off,
LED hdagnetic

» [fa NORMALLY ENERGIZED sensor is required (with no material i Calibration
present), remove the magnet while the LED is "ON", SE";:‘::F ;':'"1
+ If 2 NORMALLY DE-ENERGIZED sensor is required (with no ST o ﬂ. -
matarial present), remove the magnet when the LED is "OFF". !
3 Wait approximately one minute for the automatic compensation system @

to stabilize. Then either fill the vessel until the tip of the Binswitch is covered, or

remove the Binswilch and place the tip of the sensor in a bucket filled with the material o be
monitored and then calibrate the unit as follows:

» NORMALLY ENERGIZED - Slowly turn the sensitivity control screw clockwise until the LED turns
“DFFY, To sst the sensor sensitivity to the optirmum setting, twrn the control screw an additional ten
degrees clockwise.

 MORMALLY DE-EMERGIZED - Slowly tum the sensitivity control screw clockwise until the LED
turns “0N7. To =et the sensor sensitivity to the optimum setting, turn the control screw an additional
ten degrees clockwmss.

Turning the sensifiaty confrol screw counter clockwise decreases the sensitivity, furning clockwise
increases the sensifivily,

NOTE

If the: material being monitored creates dust, you may need to re-calibrate the sensor. Dust build up
on the Binswitch will affect the initial calibration. DO NOT remove the Binswitch and clean off the
dust. Ahwways check that the Binswilch defecis malerial affer the sensifiviy has been adjusiad.

TESTING AND COMMISSIONING

Check that the unit is correctly installed (see standard wiring diagram).

After going through the sensor calibration steps, the red LED should be "ON" f calibrated to be
HMORMALLY EMERGIZED or “OFF” if HORMALLY DE-EMERGIZED

Introduce matenal to the Binswiich. |f calibrated correctly, the Binswitch will actv ate when

material has been detected. Machinery shut down will depend on your specific monitoring setup.

4B recommends an instant shutdown when maximum fill level or a plug condition has been detected.

M

b

If the systern does naot immediately shutdown as expected or alarm as required, then remove the
machine from service until the problem has been diagnosed and corrected,




UNIVERSAL SHAFT SENSOR MOUNT

* Rotating machinery can cause senous injury or death
= Always lockout and tagout the machine prior to installation

PRODUCT OVERVIEW

The Whirligig® is a fully guarded target for easy mounting of motion sensors. |t is atarget, bracket and
guard suitable for all industry standard cylindrical or DIMN style inductive sensors including 48's M100
M300, MEOD Elite and Mili-Spead switches or F100, P300 and P00 proximity sensors

Sensors (sold separately) bolt to the Whirligig® and the complete assembly either holts to the machines
shaft through a 1/2" UNC tapped hole, or is connected magnetically using 48's patented Mag-Con™

adaptor, Shaft or machine vibration does not affect the performance of the sensor, as the whole

assermbly moves with the shaft, With the Whirligig, installation of speed sensors i1s now simple, safe and
reliable.

Mag-Con™
Magnetic Connector
{Optional)

Targed
/ 1, 2, 4 or & Fulss

/¥

/

Machine Shafl

Target Guard Cover

™~

{Sensor Sold Separately)

SPECIFICATIONS

Shaft Material - Stainless Steel

Body Maternal - FPolypropylens

Bearing - Sealed Stainkess Steel
Thread Sige - 12 UMNC

Hex Wrench Siee - sig

Maximum Speed - 1,500 RPM

Pulses | Targets - 1, 2, 4 or B (Must Specify)




DIMENSIONS

= 316" —
L 4* ] — 2-1/6"— #UT
1 h Targels
ra ] I | m
Ing O
/-f 112 UNC < | i
Threads ] -
Mag-Con 116" 1-5M16" &
Magnetic r 1 e
Cannestor — ] G &
[ Cptional) - {-5me /@
a2 11He™ 1-54"
— =58 —
[ and]
- I ==
L) &
I {-508°
| s
) R
FEETTS A"
= 158" =

Whirligio® on Bucket Elevator with MB00 Elite Speed Switch

= @ @ _—_—  >95)]J).



0.5 H.A. requires that all exposed rotating shafts are provided with a full guard, Therefore, this device
and its targel must be equipped with a guard.

INSTALLATION

Do NOT remove the Whidigio® targe! guard cover. The rofaling components under the cover could
CAUSE SEN0US injurny.

1. There are two oplions 1o atlach the Whirligig® to the machine's shaft:

COplion A - Use Mag-Con™ magnetic connector. Thread the Mag-Con™ onto the WhirligigZ using a
thraad locking adhesive (Lodlite or similar) and atiach the unil onio the machine shaft.

Qption 8 - Drill and tap the center of the machine shaft for 142" UNGC thread, ensure that the shaft is
tapped 1" deep. Thread the Whirligig® onto the maching shaft with a 38" opan endad
wirench using suitable thread locking adhesive (Loctite or similar).

Fix the white flexible strap to the bottom of the Whirligig® base plale using the supplied screws,

Install the sensor to the base plate, lzave a 2 mm (@pproximate) gap between the sensor face and

the targel guard eover, Two sels of pre-drilled holes are provided for DIN style reclangular sensors,

For 18 or 30 mm cylindrical sensars, use the supplied universal stainless steal bracked and screvs.

4. Wire the sensor in accordance with the manufacturer's instructions while observing all relevant

alectrical and OS5HA ragulations.
5. Fix the white flaxible strap to the static struciure (if required).

b b

142" UNG Tapped Shaft‘

Target Guard Cover
DIN Sty
Rectanguiar
Sensor _\\

Cylindrical Sensor \
\

1820 mm Stainless lll' —
Steel Bracket (Supplied)

|
—l
*—=T" l -
10 mm Stainless Steel Screws l ‘

(4 - Supplied) | _

— nu\—- —
I Base Plate
20 mm Stainless Steal Scews —

14 = Suppled)
Flaxilhe A(Lr
Conduit v_\

L |"|'| T Flexible Strap

"M nesd o anland fap 1527 UNC holen shall If using fhe aplional Mag-Con™ MWagnelic Caonneclor




APPENDIX C CONTINUED

OPEN CONVEYOR EMERGENCY PULL CORD SAFETY STOP SWITCH

Always lockout and tagout the machine prior to installaton, and follow all other safety procedures

PRODUCT OVERVIEW

The Pullswitch is & fail-safe aut wire emergency pull cord safety stop switch for open comveyors,

PVC coated steel pull wire and pigtails connect between the switches to provide easy installation and
confinuous emergency stop access along the length of the entire comveyar, The unigue open curled design
of the pigtail allves the pull wire to be nstalled or removed without disconnecting the enfire assemibly.
Fullswitches can be installed at 200 ft, intervals, reducing overall systermn cost. Quick location of a tlipped
switch is provided by a cat's eye reflector or optional flag indicstar, and the tripped signal can be wired
back to the motor starer and an alamm panel or PLEC.

The Pullswatch = a taul ware device, so f wire tension 15 lost the unit wall Inp. This design provides a
secondary level of safety pratection i the pull wire is damaged, or becomes slack

The Pullzwitch has an IPES F NEMA 4, 4%, 8 rated enclosure made from polycarbonate with stainless stee|
plates, making the housing corrosion resistant and weatherproof, A total of six independent changeover
contacts inside the Pullswitch offer flexible operation and control. Two independent cam operated switches
with snap acton mechanical operation are provided for comveyor shutdown. and four additional micro-
switches signal a slack wire alarm.

SPECIFICATIONS

SR UV Protected Polycarbonate with Protective
304 Stainless Steel Plates (Top, Back and Bottom)
Mechanism - Doukle Ended Taut Wire
Actvation Pull Farce - 15,5 |bs. [ 89 Nawtons [(Caloulated Averaoe)
Full Wire Deflection - 2.8 in /250 mm [(Calculated Average)
Contacts - 5 Amps (240 VAC)
Conduit Entries - Two - 1/2° NPT
Cperating Temperature - | - 4°F to 131°F (-20°C 1o 53°0C)
Weight - 4 1k, (1.8 kg)
Protection - IPGS I NEMA 4, 4%, &
fpprovals - CEAClasz | Div 1 Groups E. F and G (USA and Canada)

IMAGE A -
Pullswitch Shown with
Optional Flag Indicator
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APPENDIX C CONTINUED

TYPICAL CONFIGURATIONS

Wire Rope Thimble

PSE100

D Shackle Wiire Rope Clip
FOE100 PGSC100
Tensioner Flgtall
Anchar FTA100 F‘TF"VE:-t
[ Sene Mobe |
l TN —
(T e e N T pr— e 'y
CLLLLL LU \,I\” 5:! 7 [ _HE:;:-
START S Full Wire [Red) A
FINPYICRE
ILLUSTRATION 1 - Start of Pull Wire Cenfiguration
Wire Riopa Thimble Wilire Rope Thimble
PSE100 PSE100
Wire Rope Chp 0 =hackie Or shackis Wiire Rope Clip
PGEC100 PDE 100 PDE100 PGEC100
Figtail Figtail
PTPYC4 PTPWC4
MBS e tme)
Ce F‘uII Wire [Red) D
PWPWVCR

Pigtail - Every 10 ft
ILLUSTRATION 3 - Configuration for Single Pullswitch

The need for single or doubds sided installations will depend on vour specific application. Some
conveyors are not accessible on both sides, so only a one sided installation is needed. However, if your
comveyor 15 accessible on koth sides, a two sided installation Is required. For double sided installations,
48 recommends mirroring FPullswitch installations on both sides of the comaeyar

LUse the lllustrations 1 - 4 above as a reference for the installabon corfigurations listed below -

1. Single Pullswitch Installation -

START-A-C-D-B-END

Multiple Pullswitch Installation (2 Pullswitch Configuration) -
START-A-C-D-E-F-B-END

Multiple Pullswitch Installation (3 Pullswitch Configuration) -
START -A-C-0O-E-F-E-F-B-END
E - F may nead fo be repeated depending on the length of the conveyor

For corweyor lengths of 200 feet and under, a single Pullswitch (per side) can be used, For comeeyor
lengths owver 200 feet, multiple Pullswitches will be required

Nustrations 5 and & outline the maximum recommended distances for single and muliiple installation
conhgurations. Maximum distances of pull wire start and end points 1o the Fullswiteh s 100 feet
Maximum distance between multiple Pullswitches is 200 fest,

More Pullswitch installation diagrams available at - www.godb com/pullswitch.




TYPICAL CONFIGURATIONS

Wire Rope Thimble
Wire Rope Clip FSE100 D Shackle

PGSC100 PDS100
Pigtai Tensicoes
PTPw:q / F'mn:u:- Anchaor
(5ee Mote)

Z = - ‘:_ E{l.l" | 0 -.JE—’I—‘%JJ I[';II:IIIIIIII'.III'; [T

B Bl WFEII:EF'.E:II END

ILLUSTRATION 2 - End of Pull Wire Configuration

Wire Rope Thimble

Wire Rope Thimible
PSE100 1 FSE100
Wire Rope Ciip D Shackie D Shackhe Vibre Rope Ciip
PGSC100 P 100 FOS100 FEIC100
Figtail Tensones Figtail
F'TF"n.-'Cd F'TM-:II:I = PTPVC4
(0, =
'I F"uII \Wire {Red) v F
| PWPYCR I
" Pigtail - Every 10 ft. L
ILLUSTRATION 4 - Multiple Pullswitch Configu ration
PETI0OOC
START END
i ;a—-r.ﬂ:@}-ﬁm?'ﬂr@ = I E@@%ﬁfﬁﬂ“ﬁm =]
h Up To 100 Lip To 100 1.
- 200 1t Mezeimum i
ILLUSTRATION 5 - Single Pullswitch Installation
START FSNIES ” FETIE . END
DS TS T B O paT [ P o)
I FI . il I
I Up To 100 ft I 200 1 Maximurn I

Up To 100 ft i
ILLUSTRATION & - Multiple Pullswitch Installation

« Install & Pigtall (FTRWCA) every 10 feet along the entine length of the comveyar
+ Some regulations may require an anchor spring (FAS100) at the start and end points instead of

fived anchors as illustrated above




STANDARD WIRING DIAGRAM

Allwiring must be In accordance with local and national electrical codes and should be uncertaken by
an ex parenced and qualified electrician,

Always use dustliguid tight flexible metal conduit with approved fittings to protect the sensor cables.
Lse rigid metal conduit to protect the cables from the sensors to the control unit. Conduit systems can
channel water due to ingress and condensation directly to sensors and sensor connecbons which aver

fime will adversely affect the performance of the svstermn As such, the installation of low point conduit
drains is recommended for all sensors.

Contacts Shown in Momal Operating Condition

r_-——— = — — — — — B il o S PRG CR KV S Ty
| CHZ CHZ CHZ |
] .ﬂ | LH
| CH 1 TENSIC oH s TE M5 Oh |
| |FE.=H|~ | LACKGIT |
|
2 3 4 & [ 7 8 g 108 1208 | N
T T I T S 1L Ik ML o Sl SO U o S R M g e |
ADD LINK
L 2 { % 'j »
OFTHOMNAL ALARM LIGHT (S0OLD SEPARATELY) -
STRART LEGHT Oh = HEALTHY
STOP LIGHT QFF = EMERGENCY SHUTDOWN
i orL
:J_: a o C .
|1 MOTOR
[ 1 CONTACTOR
MOTOR
CONTACTOR

CH 2 is a backup fail-zafe for CH1

m Inside View of Pullswitch

IMAGE B -



INSTALLATION

.1

Bolt the Pullemitch onfo the conveyor structure by weing 38 inch bolts, Align the Pullswitch so that the
pull wire will un along the length of the conveyor and is easily accessible. If a tnipper is being used on
the corveyor, be careful to avold is line of travel. Do not over tighten the 348 inch bolts.

Remove the top cover of the Pullswitch by remaoving the two fiding screws,

Install 12 inch NPT dust/ligued tight flexible metal conduit through the bottomn of the Pullswich, Use
12 inch MPT plugs on any conduit entry that will not be used

After pulling the incoming and outgoing electrical cables, wire the terminals according tothe STANDARD
WIRIMNG DIAGREAM on page 10,

Make sure that the electncal cables are cut to minimum lengths.

Fit pullware and suppartguides (pigtails or eyebolts) along the length ofthe system, Detailed configuration
diagrams can be found on pages 8 - B For double sided installations, 4B recormmends mirroring the
installation on both sides of the conveyor.

Lise cable tensioners at each end and between rmultiple Pullewitches

The Pullewitch is a taut wire switch, sef the tension of the pull wire by adjusting the cable tensichers
until the tension marker is 2-1/2 inches from the side of the pullswitch (Image C)

* 2=112 Inchas - With Tensicn
2 Inches - Mo Tension

[1'WWire Tension® D-I

Tension Marker

Pull Wire Tension Indication

TESTING & COMMISSIONING

Test the system by pulling the pull wire firmly to the full limit of travel or by turning the red lockout switch
on the front of the pullswitch doclowise unit & is in the honzontal tripped position. The conveyor shoulkd
stop immediately.

Feset the system by turning the lockout knob countercloclowise to its ariginal position, If the system
does not reset, then check the tension of the cable.

48 recommends inspecting and testing the operation of the systern at reqular intervals,

If the system does not immediately shutdown as expected or alarm as required, then remove the
machine from service until the problem has been diagnosed and corrected.

This information has been provided by
4B Components Ltd. Complete manuals
are available at www.go4b.com.
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